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Hindlll 




Aitiber 

Hpa J Stop 
_GTTAACAACAACAACAACCACCACCACCACCACCACTAGGGCTCTATGAGT_ 
CAATTGTTGTTGTTGTTGGTGGTGGTGGTGGTGGTGATCCCGAGATACTCA 
NNNNNHHHHHH(E)GSMS> 
^ASN_HIS TAG GFP 



FIG. 1a 
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AatW 
I Nco I 

I 'STforward' 



Glutathione S transferase gene (in pGSTN) 



TGA 



aS-dNTP:dNTP 
1:3 



'STreverse' 



PGR amplify gene and 
digest product with Aat 11 I 

51 c vN/'^✓^^/\/\ATG^■v'^''W/■^'^■^v-^^✓TGA^/'^''^^ PGR amplified 
3' TGCAG ^^'"-'^■^'^■■^^TAC ^-^^-^^^-^A^'""^^^^ GST gene 

AatW 



exonuclease 1 



ACTv 



C v's/v/N/N/VATG^^ 
T GCAG n/vs^'v^vntAC ^ 

C >/\/^/N<^v^SATG^'''^^^''^^ A/N^v^ 3 ' 
TGCAG v'n-'N/^v"<^TAC ^^^-'N^ ^n/v/^v^s/'s/n/ act 

C v^/S/'^^s^ATGv"^^^^^v/y A/N/'^^v^.^ 3 ' 
TGCAG N/N/'N/~w^TAC ^^^^'--y^ /n^\^^/\/%/n^ ACT v''^ 

C ^^vs/vvNATG"^^^^^'^^ /✓VN/s/v^.^^s/s/N 3 ' 
TGCAG v^>^^'''^^"^TAC vn.^s/^ /-v^^s/^n^v ACT ^^"^ 



nested set of deletions 
from 3'-end of GST gene; 
all deletions terminate at 
' an a-S-dNTP base 



FIG. 1b 
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'oligomix' 3 ' 

5 ' ✓v^ATG/^✓^v/^/vy ' TGAT lipase 
3 N/V^TAC^N/N^wy /vN/S/V^ACTAv/\/\/\/V5 ' 



no product 



5 ' v'v^ATG, 
3 *v^TAG 



vN/N^wy/vN^N.^V^A 

■^v/N/-^/N/YA''^^3 ' TGAT iigase 



5 ' y\/^ATG/\jr.^y\y\y^ A/\/v/\/>TGAT 

3 ^^v/^TAC/'^✓V■N/vy /^^s.'V/N^ACTAs^^/N/vS ' 



Iigase 



5 ' ,/N^ATG A/SA^s/V A/Vs/^^^TGAT 

3 VN/>TACA./v'N^\y /vv^W>ACTAv'>^VN/^v5 



5 'v^ATG,^/'^✓vvY/✓s/■^✓^/^✓V'v^3 ' ligase ^ 

3 \/V^TAC/\/V\/V7 /n/S/W^ACTGv/v>^^^Nv 5 ' * 



FIG. 1c 
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' CCATGG vA^s R3S ^/s/s 

' GGTACC RBS '''^^ TAG 



TGAT 
ACTA'^ 



PGR amplify specifically ligated product 



start codon 'stop' 
' ^/>v^ CCATGG RBS v'V^ ATG v^^/\/\/-\yy ^-VN/S/^NNNTGATGAAGAGCTAGTACTCCAG- 
' GGTACC RBS ^'N^ TAC s/V^\/S/\Y //N'^^.^NNNACTACTTCTCGATCATGAGGTC- 

A/co I Ribosome 
Binding Site 



Bpm I 



cut with Type IIS restriction enzyme Bpm I 
to specifically exercise 'stop' codon 



' CCATGG RBS v 
' GGTACC >^ RBS ^ 



S ATG v/^^/^^/S/^ ^s/\/X/^NNNTG , 
s TAG ^'W'V/vy ^/'W^NNN 



ATGAAGAGCTAGTACTCCAG- 
ACTACTTCTCGATCATGAGGTC- 



remove 3'-overhang with mungbean nuclease 



' v/%/^ CCATGG RBS >^^/^ ATG if'\^/v~NNN , 

' GGTACC RBS TAC v^^S/'^/n^ //Vn^v-NNN 



ATGAAGAGCTAGTACTCCAG- 
TACTTCTCGATCATGAGGTC— 



Digest with A/col and close fragments in Nco\IHpa\ 
sites of PMM106H to add tag specifically in-frame to 
3'-end of GST gene in place of 'stop' codon. Select 
colonies which fluoresce green under uv light 




FIG. 1d 
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Grow individual colonies in liquid culture and induce expression. 

O 



Lyse cells and add 
Ni2"^-NTA coated 
magnetic beads 
to crude lysate 



OC /^^2?^^^^^\ 

I O \ / magnetic bead 

/ I N -■■ 



+ 



-CH2 
-CO 



Nickel-nitrilotriacetic acid (NTA) 



I I NTA-Ni^""-- !- I 



Wash beads to 
remove other proteins 



Measure enzymatic 
activity on beads 



Glutathione 



1-chloro-2, 4-dinitrobenzene 



1 



Glutathione S 
transferase 



= 340nm O' 



FIG. 1e 



